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1 

t ^Bicfc i vc H«ieiStt« t atawtaass a - ? 
mnmwa t mtx-Arf- -y ± # a - ? t <oih 

IHEttttJi. a-?«ih 94 h-^-y 

i-mmm<\v f. 

timt-ti m$.m 1 £iftga?iiRi8ft^ ■/ f . 

[MS* 3 J ttiaWKt«tt*m&. NiFe, FeN . Fe 
F. 

[H$34 3 m&K-^ -y 7"<«tt*fflJf £ . NiF 
FeN . Fe-Co-ZrcOT*^? r^X *)8L2>ffifrt>fflR 

Ltzwxmmx*m&Ltzz. t mwit-rmim. 1 ~3 

c h&b 5 3 m^Kn ^ a iv<r>mMmm zmx-mtii 
itzz i zmmt -time* 1 ~4 mtiMz%m<m 

mm< lx h y Amammvaz t Sr^stt-tsit 
k . is-iv f*> -y r« taHSjhJtaMtittsaff t «■ 

W<l*»(ClEllc^iit««^-y F. 



( 2 ) 1 1-3 1 2303 

2 

tc. xr^r'jy^Koisis^n-SA^ f§<7)« 
io zcoy- vm~*cDm&k LT$tt*m<7)ffi§u< * # 

ZMLXi/-vmi5Z.V7-i h^wymZftLXffisi 
mm<?)M®M#t Stflrt- * i 5 -y TSrJM 

fflS>— FlSr-^mffii: LT«WWH<0«SlX >y* 
WBK-^f - -y rfc J: t>lf Jgn >f tiX \ ^ v > 

20 t, 

±c iffia*'-^^ -y a*rt fc fc t> tir^r y 
y/iBttt^ffltrmiEBHMkaBBr*-* J: dta-^ 

mat. fflffi-fw-v70Mmbi:n-- 3 mb%i>* 
oizmmuzm. mm^^ h>v>±_xi,z2 t,iz2mB?>B 

30 «RBaR^>yK«»t*ft. 

Mttfi ^-/^-yrSrVX^tLT-eoMIHco^ 

O-StfHcMo-Cx-y^-^LT b UAaKtS:»^S 

i k ivmb-tittsjuat^t 9 contiMztmcom 
[ffi$v% 1 1 ] nanf-fH-yrt^^ b t-cx.y 

40 j-yyZ'ft-iXmsZi'-vm&iVyJ t-¥f/7« 
'ttozb £m®b-fmw;j% 1 o tiEigcoisram^ 

•y FO«S*S£. 

7ls*y3&t:WS3tX0tfx&m^XfT%:5Zb 

WMb+imm i KiBitoSBtawi^-y Howe 
[ 1 3 3 iwB^-;pf - 7 t a x xmmm * ?x 

50 tSoTXyf-y^LThyAKIJft^flE-fiXS*. 
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3 

4 t'-Ax -y +yfT$f & o Z b £ mt ? 4 if* 

[00 0 1] 

aSUHKl^ -y h' £#t?SJ^ v H b Zcowmm £H 
[0002] 

mb±.m#>htix\^. ^mmms^v vt l 

(i. ffl^^ttE&jtUgSltAMR : Anisotropic Magneto 

nesisuvem^m^tzhmm^-mzum^tix^ 

tS(GMR : Giant Magneto ResistiveJ^SS-ftlViJt&Oi, 

VGMRmttt'zm^xwM&mmmfmM^ 
y vttzimmzmmkm? mttz. tiz-ti. 3 

[0003] AMR*-?£ffiffl-f4 £ (c± 0 , 

f >y h />f v f-j co Hie$MjS s-^it 4 i k * , 

•th Z b £=t -> X , 10GA>f h JiLhcO^M^N- H 
TiW^WnW&Mfebtt'iX^X^h. ZcoXo 

mmco-^ob lt. mmMm-m^co^im Heig 

ht: MRA>f H #&4. ;(0MRA^f Mi, fflffi#X 

T^T'jy^mzmmtmmsm^m^cr,. j:tk 4 
7*11 v *tbj&» 6 a o fereiirc* 0 . mmi'v. >y h com 

[0004] K<73tt!fi|ftJ±fctf -5T . IB 

ff 4 fcli. h77 ?***±ff 4 

#S#£>4. Zcotctblzli^ yfrmiztiVt 
b^V/y (write gap)?)i[£i&$ ?nyi>f,f7 



) 11-312303 
4 

1 4 fcft(C i NW*56DlSffcWHffl 3 fiTV *4 . 

[0005] ff £&»ffi3HSB£l'Vy Fi0ttlB£ifc&* 
&gH<7D-Ok L-T. ^n-hA^f h (Throat Height 

: TH) #&4. ZCDXV-by^ h-THJi, 17^ 
7'J y/ffi*^?SM3-f ;PSr«mWt5rSlf 4^1^ 

&Mm<-i-hzbtfm±tiwi>. zcr>x 

•y Kt, ^mmmmmmmim^-y 
[0006] la i~i in, ^^mm^mmm,^ 

•y FORjeSHfclgJBfc^U #HttJV^TA(daHR 
4. 4fcHl 2~l4U-e<i«i. SDSLfc«3lW»iil 

ffl&^»/ Y-kwcoy-mmx'kh. %nzcr>mx\ mmm 

[0007] H l {zjfiti: o Wi.tf7;Hf 
•y?(AlTiC) *^^4«*:10±^R{f7^S^(Al2 
03 ) * 1 4> ! 3r4^fl2^$tj5— 10//m ngfriztmi- 
4. <XV^T% @2t^-f idK, B^'yKOMRUt* 
^**l^*0|«b&» fefiai-t 4 fcft<0-*<0«»^- 
H £ fifjfct 4^ 1 cO^ffif 3 £ 3 /xm COmfrX'ffitfZ-f 
4. *^>ft, H3t^-fJ:ot, 7^5-f£ 100M50 
ni<7)/f ^T'XV n° -y ? *Hf§ -frfcft . MRW4*^ £*fiS;-r 
*«5MttfiK6ftt*rf- 4 »¥fi U ^4®^ffitjtl4 m 

Mcoffikb bfz®, SJg. ~150nm c^Jf 

^.f^VN- -y ^*S$-^T v— ;U H 3f> -y 5 taiSS 

[0 0 08] JJcfc. H4t*^"J:3K. A'-?D>fJ:0 
^4m2cOJSttJ16S-3A£m coHJf t»^T4. -TOSS 
2tf)«tt«6tt, ±aiL^mic7)Ktt®3t*tCMR||^ 

[ 0 0 0 9 ] JIS2<0»ttJf6O±t, ^ttff 

fi. CTxH'7^5^j;')^4 5'f h^ yTJl7£^0 

-WcL^*^T»^U^i i S:El4{C^t. 

b?$>n%>*v*$:mix. 7*YwxY\,zmhiix 



01/13/2003, EAST version: 1.03.0007 



( 

5 

«ttWR*aHRWtifeS[§ *Tdf-;Pf - -y 
7'10t»rtWifci:fcfcJB2wa6ttJI6t, ffefrOtf 

tt«l U«W4. 

[00 1 0] Stajl/Ov&^-KJf sfcx-yf-y 

^ or* w:», «jih7 v ymm^&m 
&^xm%&&#&<oiffi±-r&t:it>i l z^ x-)vi- 77 

1 0 £ -?X ? b L T -?-?)Ji]H£9 7 >f I- -v >y TJi 7 fc , 
A (Trim) flBt*JB]£U S fet % Tfl'S-f-J: 9j0t4Jfi 

[ooin -eom, H7{c^-rj; 9fcm»^i4(07 

<3±fc«J:i5JS4>'--r*JIl4*#jSU **)_Lfc:7* 
X?£-t41WU< -y^ftJ:0ffl^2~3/xin OjgWfcJf! 

fcthZblz-fh. 

[00 1 2] awe, H9fcjj?*-J:3fc, «||3>f;H 

6 irtes^ Lfc«»-cjd*-r 4 lewttfD 7 * m^'x 
h 1 7 mwzwz*t&?ztb, mm 2 • 

50-300 'CCDi&JzTffilfcf 4 . ; <0ttj£fc i-st T«<7) 
7 * bi^ vx M 3 ^iSii t Wte^mz i> co b & 4 . 

$£>fc, *'-/H--y7°l Ofelt^* M^'Xh 1 7?) 

KJI18£50~-80n m<75j&i? t,zmi&t& . 
[00 13] S&fc. ±SEL/S5/-H«180±tV^ 
ftZiyxhisi/X}- W-v\,z Ltztf -> X 

mix is- Ymco^zmmimwm^mm^xw. 2 m 

RfciL. SffiLT^4^-F;il82:l&£U:flL $HR 

r-2 0£#jRU #72 5 0° CTJ&JSLTSIESSrTOfc 

[0 0 14] 01 lfcjjcf J:3fc:, tf'-A-f-yT' 
1 OiUl^^M^XhJll 3, 17fej;y20c0± 
t. ffi*«0jK-/I/*«!jfct4 3-$'9Hr2 12:, fliflf 
A'-vn^teJO. 3^ m cDlffrX'PJrMco^f-yizft. 
-sTaSWtJBJSW-i. vlc7)3-^*15^2 m, Kffia 
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6 

LTIg2«DS8ttJl6fcft«$!U £2?)fi8tt«, iti-M- 
;H5. 1 9jWB"ja»t4aBftt«r-5TV^ft. S&fc. 

7^5* J *)%M-^-3-H2 2**2 0~3 0,u 
■ «fWfcjaS§*i-0*4. 

[0015] ftftfc. B»UIHKl4*5>r 77'! 
7^-^f--y7'l 0*»jSUfcHffi*8fiBLT, ttft 

IEii*£ftfc*rffi^4X7<7y VTWAir Bearing Sur 
face : ABS) 2 3 *»«Lfc»?tH 1 2 fcjjfrt. fc*f 
U ^<7)|11 2tfcUT{i, ^-A'-r?-hJi2 2{i# 

•I/O**. xr<r yy^B 2 3 comm&mz&^x 
wmiKM4 mmzti. wh^*7-2 4^^*14 . 

r-#ife5&&*i4. IW^WBB8«^'yFtt5V^i. 9E 

tmM£'ifKt:otziibcr)^v VtfBi&ZtiX^&tf^ 

[00 16] Hi 21/ZTjkttzX 0 3K3^;H5. 

1 9j»if|,7t hU-^hflil 3, 17, 2 0 
^«0ASS£*&£*8#S fc 3-^gB*2 1 cr>±MtC0 
^-fM&d (ApexAngle : 7^-y ?XTV7')V) ± 

»^ >y KOttffi£ife5&t4 MS^ 7r^^t^-?TV^ 
4. 

[ 0 0 1 7 ] H 1 4 fcfiBTSrf i 3 fc, 

y>v?cDmm%.ztihcr>x\ ^msmm&imm- 

9 - fiiST1i-t7" S ^ n >*-y- £tl>Zb MKiS 
iiSiatc^oTV^. S^tc. ^CO^-^-yTl 0 

tas$ti4 3-^^2 1 vmsstoam i>»< 

TV>4^\ ^f?71 0<?)lgtJt / <4t^-J!S<^ 
[ 0 0 1 8 3 ST, fllSK«^-y KO»jSfctJV» 
^tfOfiffgP (Apex) tiB-jT»JS8*i4h-y7*^-;Uf) 

8hiibb^)*ls"c*4. aaaj. b-y7-^ 

dO±tyc- vn>f ^oaEtttmt^ -y^f UrSL 7th 
l/y'XhJ3- 4 jura <Qm&X'$ftL. -tCD&yyrhV 

Vfyyi ftffiSrfM ixmfewtf-yBf&Zfi-oX 
\>*tz. 

[00 19] ZZtZ* iU€jtB0>±.0)lsi?Xh"C 

;*?-->7ztLhui;xmmbix. m&3um *« 
mx°b%b-?hb, *wsfi»o"RrCTi8~i o/ti s 
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fenmn-coyt bUi/xbtfrnfiZtiZtZbtzftz. - 
««iiffcJ:tWl±fc:jftSS*ifc?>r h^-r -y7*Jl<7)± 

izmfc $ *u, h -y r*f-;w± , y*bv i/x b $mm 
( w*. t*isi 7 c7) 1 1 s i3)«x7 ^mmzt m*\ -v v 

<vm by immt^'Jt^t^hhtz^ . h -y TiK-A- 
tf-oX, 8~1 O/xm W/S&cO?* hU-i^MiSrttJS 
[0020] L#>L&#£>. 8~1 O^m (DkolzW^ 
«r»«LJ:3J:LTfc» 7* MJV^T^-faiBKBM: 

jtnmmizkh^f-y^KifhmtfmLLtz o . u 

TX-)V$:jmiz>^--y7-t&zt\$%h)ibXML 

Lfzm i~i4 izjf(t*. a t . b vrsK-^*sK-/H- 
vrioi, £*uci«SS*i.fc3-?»#2 i tic^fj 

U #wl^710<OgW£SKbTiB8l*5-y?«0 
U fe« < -f 4 i f: tfiifSS >4 . 
[002 1] 

[WStflKftUJ^i^iaiJ L*»L$r#&, ±E<0 
J: o lz LXB&ZtltzmmM^ -y H , ftCiEft^ -y K 

ttt, &mttx, ttTizftK&xoKfflmfimztix 
vvt. ±aiL/sJ:at» igw^^--K-^f-.yn oco 

±t 3 2 416(07 4- bVVfyyi 

<7)Ty-*tX>bl,zmm t b&t. xr^TUy^H2 3 
#>£>jf.T. Jlf-A^-yri Ofc3-?g&#2 lOSffigP 
#fcO+<fr#^4*reBttJ& t *4 . i 3 
77 1 QbB-9Wt2 1 «Bttig»^#'&J&*tfh.4 

D . £ <nmixffi%.X"f-? &#a*fT*rft4 j: a t 

fcU, ^h7>?«!W£<*^TL*3RIHa«a4. 
[0022] flS*«?D»iB»*l^-y Kfcfc WCtt, sK-A 
f7710 WW U V 2 3 1 {iK*f«cDiSffi£ 

3 tjfcWH- >y y°<7)ti®WtemwX\ X—M- vTCOJ* 
?->cox. >y ^fcUdWfeWf* „ jK-^f- -y reffiW) 

\mti ii m)LxL&o&itfh&. xv-bJ^ bmo 
*ti£rf4&g#&4fr\ ret^^ssHRosi'vy 

H*MR;vf b£^4»K«ft'Vy KfciWOfKa 

a*4 

[ 0 0 2 3 ] S /5>t. «*<99*8Sl^-y FcoSJtfctJ 
12 , -y 7* 1 0 * #jfc*-4 iZlbfMSl* v * 

co-jj<7)nmzffii8,-f&i'-b~m8t. mims^mm 
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flWtt* i'- K« 1 4 fc #JH* fc#jft$*lT bbl> 

izztit>cDis-bm*x.- / i-y? r J: vmzt&mhm 

«lz'ffbtlX^Zc0X\ xmhZK**). »B3.*H&« 

[0 024] *«W0aWI4, ^-^-yTtS-^gP 
ft t omiZ&ft tt&tth (c#-;kf -y TZBtiit 

bmtz&mt~f&zbiz£~>xmmj:mmmfci. 

10 ^Kftfirffi*f|«L«J: o k+ 1 i, 
[0025] 

[IW*W*"f4fc*^a3 *»l*oaiBB«^«yH 
L, E« b 5 •y^OititasirSrli*^-* 

-y rcoxr^r u y ^&bWxk.&)m 
Mz&^ximztiz b b i, tx7<7 u y^j&»^ia 

20 a&#fc . ^< b h frfsxr^ry y^tfcuTmfE 
Kttl^^ffi^^- b y r b nffllzftmtitc y 

a b^-yrmb. mm&mbmiix-j^-yT&x 
v-3-?®ftb amzm^mztitzvmxzmtiti 
m^-tmm^-f/ub. tmm&m. 

3-?gMh ?j b*?wrmi5£imm-3 4)\>* 
3mtiWbt. fcJUiSKaai^-yFcao-c, m 

Mb s-^tl. mimm 3 >r iwnm^wtmmt n 

30 zbrnmbtzhcovhi. 

[oo26]^c7)j:3 ^*»Hj t j; saasasi^ * h t 

ctWf, ^-A"f-«y7*fcjllSS*l43-^»4Hi. XT* 

^ OlSifiOShic J: -5 TlBli*>'fi : t.ti4 i t < * 
0, ie«h7-y^«BS:«<-t4C:t^'T'#l.„ 

-y rwtf'tt a-^^-o+'^t tf&yftix 

[00271 4/1, *»flfcJ4SJllBai^-y K^fcV> 
40 Ttt. Uia»*ffi»tttm*, NiFe, FeN . Fe-Co-Zrc?) 

-;^-y7°<?)fi8tttt^Ji*. NiFe s FeN , Fe-Co-ZrOT 

4<0*»ffii-C*4. 4fc, !9iraEDl3^;K?)inWflJi 

i2fflT'®B!c-r4 nimmxib 4 . 

[ 0 0 2 8 ] 4fc, *^Ci4j«UKm^-y H^Mft 

imt. 'j?%< b mmsmm&m^y h j: d 

5»Lfc»ilBW^-y H*«Jtt4*i£'Cft-5T. ^ 
< b txr^r U V^nS4»fe3E^4BHi»4»-t*f 4 
50 E£tt«£. a«(cK«l:oT3d*8n4J:3fc:»jat4ie 
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mt&Igk . Zff)>— K*fc-;frO*Sfc LTEStt 
tffi^«^'y* SALTS'- HAS* #54 h*** 

Til £^LTityEatt««$^#fc#fi-f & J: 3 
-^f - •vTZMfci-ZIMt , HtilBx- 

tBtft-tziMk . ffismxj ivzm&ftn. i 

11 zk tmik tl i>nx&l. 

SSWWHJi 5- >y * t« Lfctfc, 

i^- FJI£ 1 HIOX . y -f-y -/X r, - fc # 

t *%wizx mm-xmn-mmmxii. m 
mmnyj f*> vrmzyuxymMtiMm&cotf 
u z uzmttiitzmmz . tcojmo-mizm-o 

[0030] 

0 ffl«S£^tt$||OTlim^ >y F £ L . * <7>± 

[003 1] r^T^f -y? (AlTiC ) X 9f££>«ft#ft 
3 ICO— Ut^mmiZ, &)3-^5umcr>mm-C7)U$.i-£ 

^fc&wm3 2*B$LLtzm-i>mi stz^t. zti 
a***3 ifcj:r>ms3 2Sr, ^mmiza^ 

X\t. Sftifctt^x^r 3 3 t.tz, *Wffl 
tt-fmZWMlX&K). *BKtt8tttt*oTfc$r< 



( 6 ) ftffly- 11-312303 

1 0 

trnma^ix^i t k i> mmmmmi- &*m 
[ 0 0 3 2 ] ttz. nmvmmx'ii. zmwm^wmm 

mss,^ «y H * r ±fc v F y -y 9 x*tt:Kyj UT© 
ffiSr9fmLTxr<r i Jy^'MS:mL. ikaty<-t 

[0033] mz. mm 3<om®m3 2<r>±iz^ 
mmmmmm^ -y ^m-i^h^^u k« 3 

4 Syt-vn>f tcj: 0^3 /zb commtzftMLfzm?* 
mieiz^-f. ^co^bA^-;kF«3 4(i, 7*hi^ 

[0034] mz^ mntiz^txdc ^hA^-^ 

YM 3 4 tfD±t T/l^ 5 i-J: *) At Is-tV Y ¥r -y TM 3 
5taiftSiTJtGMRJl3 6S:^Bg'tS. iO^-ZPH 
20 dr-^-yTil3 5c7)^Ji:ii0. 2/zm k^4i k^'T& 

^&aEttJi3 7*^-vn>ft:J:0 3~4jLtB coHif 
fcje^tS. dcO^-vu-^cOfi^i, Fe:Ni=50:50 fc 
J:lA'Fe:Ni=80:20 <5Dk"*>^>Tt J: t\ 
[ 0 0 3 5 ] $ i^Stt/i 3 7 
li^-^ SrifeiS-tS kkh (WBl^WltS/; 
0. 5-2^m ffWH07^i-X*)Aimim 
30 3 8 ^ttttl 3 7 0±t=JBjft *H 1 8 fc^f . 

-I c^)^»Jl 3 8 <0WR k LT tt . ^mX'imitis 'J 3 f 

T^5^j;'9^i>7'f h^'yTS3 9^, IStiJUTV^ 

h mm 3 7 <^*ffifc j; t/mm&mm 3 8 . 

0. 1-0. 3um(7)m}fX'ffifeC0J'i?-yliZLfzti s r> 

- h'S4 0 £ 5 0-8 0 nmOjKJf fcJBtR'f-S. #MX 
tt. i<7)>— HJI4 0 Sr«ai8BE«*«3WtVV'C-vo>f 
40 (Ni 80%:Fe 20%) TJBffcU:**, ^-7n-f (Ni 50%:Fe 
50%) , a^K(FeN) ^-00^(7)7*^7 rX^rk'^ 

[0036] mzs R\wmx9}&£irti>w&m 

«ISk LT^-VD-f (Ni 80%:Fe 20%) t«StX ■y^fU 

T?sftJi3 7<v®m%M^te®imm3 8<7)±3fiX' 

50 fcUHFiBI 1 9 fcijrf . ^-/H- -y 7U. is- h'«4 0 
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1 1 

3:7* Fl^'xh^jftU:^ h'/l4 0£- 

3£2~~3;um wBWTJBJS-f*. SHK=i>f/Wi. v— 
KJI4 0 k #«*fflJI4 3 k KBB<0« 
ftJ:*WifflJl4 3 fcSHKri jfrtm-zzt t-t* . 
[0037] St, 7*M^i/*XbfcMi*Lfea. Htfi 10 
L T ^ I. - H 1 4 0 £ T A' ^ y #X £ J8 (,"> 1, 4 * > t' 

a-4 3 <o#a>f AJmmiM3Mt3£.#mztLh i fc 
s. 

[0 0 3 8] #-/H-v7*4 l^VX^tU, 
CF 4 , SFs&k^i^y^tf^TtfciCh, BCh ^rif 
£ fH ^ 5 y r ? f - 7'^ :* yx .y ^- y ^ 

LTTffiOgffiJf 3 7 Stffcft, 20 
/H-y7*4 1 &£tf£fflK8JI3 8 i^x? k LXT)V 

tt«3 Komffizmo. 5 um nmzmimiLx by 

[0039] *Wt*JV^Tli , ttKfl 3 8 frftttKifttt 

7M * yx -y f - y l * fttaft < >f * y t-Ai -y 

&y?wmz x n x i>tmnmm?>&mmm itz o 

; vf h £J5rS*DSfrfitjI "3 izm^t^ -I k * { T'£ & . 
[ 0 0 4 0 ] m&34)V4 3 £fft»ftftU:ttfll 
t^a^47^$7\J:9J&&*ftlW4 4«:3~5ju« <7) 

mmx-mfcLtzwh, twiiciotfacfg 

L£8H 1 S:ll2 2tojrt. ^«4 4$T 

^57-3: k"OfcffiffiS»4-CffMt-S i k J: o Tftt 
1f fch. SJKWBIfc <fc -5 T i 4 Jl*>> 
tl&?£Mtfr\ 40 
[0041] MUX. H23K*f J:3fc«f«|filMi4 
4co ;s FS^®^±t7 * b 9j£SSfeSiJi4 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the compound-die thin film 
magnetic head supported by the base where the laminating of the induction-type thin film magnetic head 
for writing and the magnetoresistance-effect type thin film magnetic head for reading is especially 
carried out to the magnetic head containing the induction-type thin film magnetic head for writing about 
the manufacture method, and its manufacture method. 
[0002] 

[Description of the Prior Art] In recent years, the improvement in a performance is called for also about 
the compound-die thin film magnetic head with improvement in the field recording density of a hard 
disk drive unit. What has the structure which carried out the laminating of the thin film magnetic head of 
the induction type aiming at writing and the magnetoresistance-effect type thin film magnetic head 
aiming at read-out on the base as the compound-die thin film magnetic head is proposed and put in 
practical use. Although the thing using the usual anisotropy magnetic-reluctance (AMR: Anisotropic 
Magneto Resistive) effect has generally been conventionally used as a magnetic resistance element for 
reading, the thing using the huge magnetic-reluctance (GMR:Giant Magneto Resistive) effect that 
resistance rate of change is big is also developed also several times rather than this. On these 
specifications, these AMR element, a GMR element, etc. are named genetically, and MR reproduction 
element will be called [ the magnetoresistance-effect type thin film magnetic head or ] simply. 
[0003] By using the AMR element, it is 2 several gigabits/inch. Field recording density can be further 
raised by being able to realize field recording density and using a GMR element. Thus, by making field 
recording density high, it is becoming realizable [ 10 G bytes or more of mass hard disk drive unit ]. As 
one of the factors which determines the performance of the reproducing head which consists of such a 
magnetic-reluctance reproduction element, it is the height (MR HeightMR height) of a magnetic- 
reluctance reproduction element. It is. An end face is the distance measured from the pneumatic bearing 
side of the magnetic-reluctance reproduction element exposed to a pneumatic bearing side, and it is 
made for this MR height to obtain desired MR height in the manufacture process of the thin film 
magnetic head by controlling the amount of polishes at the time of ground and forming a pneumatic 
bearing side. 

[0004] On the other hand, the improvement in a performance of a recording head is also called for with 
the improvement in a performance of the reproducing head. In order to raise field recording density, it is 
necessary to raise the track density in a magnetic-recording medium. It is necessary to narrow width of 
face of the light gap (write gap) in a pneumatic bearing side from several microns to submicron order, 
and for that, in order to attain this, semiconductor processing technology is used. 
[0005] As one of the factors which determines the performance of the thin film magnetic head for 
writing, it is throat height (Throat Height: TH). It is. This throat height TH is the distance of the 
magnetic pole portion to the edge by the side of the pneumatic bearing side of the insulating layer which 
separates a thin film coil from a pneumatic bearing side electrically, and in order to improve the 



magnetic properties of the thin film magnetic head, to shorten this distance as much as possible is 
desired. It opts also for reduction-ization of this throat height TH in the amount of polishes from a 
pneumatic bearing side. Therefore, in order to raise the performance of the compound-die thin film 
magnetic head which carried out the laminating of the induction-type thin film magnetic head for 
writing, and the magnetoresistance-effect type thin film magnetic head for reading, it is important to 
form the induction-type thin film magnetic head for writing and the magnetoresistance-effect type thin 
film magnetic head for reading with sufficient balance. 

[0006] The manufacture point of the conventional standard thin film magnetic head is shown in drawing 
1-11 in order of a process, in each drawing, A is the cross section of the whole thin film magnetic head, 
and B is the cross section of a magnetic pole portion. Moreover, drawing 12 -14 are the cross section of 
the completed conventional whole thin film magnetic head, the cross section of a magnetic pole portion, 
and the plan of the whole thin film magnetic head, respectively. In addition, in this example, the thin 
film magnetic head is the thing of the compound die which carried out the laminating of the thin film 
magnetic head for writing of an induction type, and the MR reproduction element for reading. 
[0007] first, it is shown in drawing 1 - as — for example, ARUTIKKU (AlTiC) from - the becoming 
base 1 top ~ for example, alumina (aluminum 203) from - the becoming insulating layer 2 ~ about 5- 
10 micrometers It deposits on thickness. Subsequently, it is 3 micrometers about the 1st magnetic layer 3 
which constitutes one magnetic shielding for protecting MR reproduction element of the reproducing 
head from magnetic field interference as shown in drawing 2 . It forms by thickness. Then, it is an 
alumina as shown in drawing 3 . After carrying out spatter deposition by the thickness of 100 - 150 nm, 
The magnetic-reluctance layer 4 which consists of material which has the magnetoresistance effect 
which constitutes MR reproduction element is formed in the thickness of dozens of nm. After 
considering as a desired configuration by highly precise mask alignment, it is 100-150nm about an 
alumina again. The magnetic-reluctance layer 4 which was made to carry out spatter deposition by 
thickness, and was made to lay under the shield gap layer 5 is formed. 

[0008] Next, it is 3 micrometers about the 2nd magnetic layer 6 which consists of a permalloy as shown 
in drawing 4 . It forms in thickness. This 2nd magnetic layer 6 not only has a function as a shield of 
another side which carries out magnetic shielding of the MR reproduction element with the 1st magnetic 
layer 3 mentioned above, but has a function as one pole of the thin film magnetic head for writing. 
[0009] Subsequently, signs that formed the seed layer 8 which consists of a magnetic material after 
forming in the thickness of about 200 nm the light gap layer 7 which consists of a non-magnetic 
material, for example, an alumina, according to a predetermined pattern on the 2nd magnetic layer 6 at 
50-80nm thickness, and the photoresist 9 was further formed according to the predetermined pattern on 
it are shown in drawing 4 . Next, electroplating which uses the seed layer 8 as one electrode, and uses a 
photoresist 9 as a mask is given, and while making the high magnetic material of saturation magnetic 
flux density, such as a permalloy and nitiidin^ iron , deposit alternatively and forming the pole chip 10 
on the seed layer which is not coverecTby the photoresist, the magnetic layer 1 1 for connection for 
connecting the 2nd magnetic layer 6 and the 3rd magnetic layer which constitutes the pole of another 
side is formed. 

[0010] (next, after removing the exposed seed layer 8 from etching, in order to prevent write-in truck 
effective broadening (i.e., in order to prevent that magnetic flux spreads in one pole at the time of the 
writing of data), and in order) The pole chip 10 is used as a mask. The light gap layer 7 of the 
circumference, It is about 3 micrometers about the insulating layer 12 which **********s the 2nd 
magnetic layer 6 which constitutes the pole of another side in ion beam etching, such as ion milling, 
forms trim (Trim) structure, and consists of an alumina further. Flattening of the whole is carried out in 
CMP after forming in thickness. 

[001 1] Then, as shown in drawing 7 , after forming the photoresist layer 13 of electric insulation in a 
pattern predetermined by highly precise mask alignment, the seed layer 14 which consists of copper is 
formed on this photoresist layer 13, and a photoresist 15 is formed on it at a desired pattern. Next, it is 2- 
3 micrometers about copper by electroplating which uses the seed layer 14 as one electrode, and uses a 
photoresist 15 as a mask. Signs that deposited on thickness and the thin film coil 16 of the 1st layer was 



formed are shown in drawing 8 . Here, as a thin film coil, although the seed layer 14 and the copper 
layer deposited on it have a function, it is carried out to calling for convenience the copper layer of 
explanation made to deposit by electroplating the thin film coil 16. 

[0012] as shown in drawing 9 , after forming the insulating photoresist 17 which supports the thin film 
coil 16 where insulating separation is carried out, in order [ then, ] to make a front face flat for 
example, It calcinates at the temperature of 250 - 300 **. The periphery of the lower photoresist 13 
also becomes roundish [ wore ] by this baking. Furthermore, the seed layer 18 which consists of the 
copper for forming the thin film coil of the 2nd layer on the pole chip 10 and a photoresist 17 is formed 
in 50-80nm thickness. 

[0013] Furthermore, after forming the photoresist used as a mask according to a predetermined pattern 
on the seed layer 18 mentioned above, Give electroplating which uses a seed layer as one electrode, and 
on a seed layer, make a copper layer deposit alternatively and the thin film coil 19 of the 2nd layer is 
formed. After removing a photoresist furthermore and removing the exposed seed layer 18, the 
photoresist 20 which supports the thin film coil 19 where insulating separation is carried out is formed, 
and signs that calcinated by about 250 degreeC and the front face was made flat are shown in drawing 
10. 

[0014] Next, it is 3 micrometers by the permalloy about the yoke portion 21 which constitutes the pole 
of another side on the pole chip 10 and photoresist layers 13, 17, and 20 as shown in drawing 1 1 . 
According to a desired pattern, it forms alternatively by thickness. In the back position distant from the 
magnetic pole portion, this yoke portion 21 contacts the 2nd magnetic layer 6 through the magnetic layer 
1 1 for connection, and has the structure where the thin film coils 15 and 19 pass through the closed 
magnetic circuit constituted by the 2nd magnetic layer, a pole chip, and the yoke portion. Furthermore, 
the overcoat layer 22 which consists of an alumina on the exposure front face of the yoke portion 21 and 
the front face of other portions is 20-30 micrometers. It is formed in thickness. 

[0015] Finally the side in which the magnetic-reluctance layer 4, the light gap layer 7, and the pole chip 
10 were formed is ground, and signs that the magnetic-recording medium and the pneumatic bearing 
side (Air Bearing Surface: ABS) 23 which counters were formed are shown in drawing 12 . However, the 
overcoat layer 22 is omitted in this drawing 12 . The magnetic-reluctance layer 4 is also ground in the 
morphosis of the pneumatic bearing side 23, and MR reproduction element 24 is obtained. Thus, the 
throat height TH and MR height which were mentioned above are determined. In the actual thin film 
magnetic head, although the pad for performing electrical installation to the thin film coils 15 and 19 and 
MR reproduction element 24 is formed, it has omitted by illustration. In addition, drawing 13 is the 
cross section which cut with the flat surface parallel to the pneumatic bearing side 23 the magnetic pole 
portion of the compound-die thin film magnetic head formed by doing in this way. 
[0016] the segment which connects the corner of the side of the photoresist layers 13, 17, and 20 which 
carry out insulating separation of the thin film coils 15 and 19 as shown in drawing 12 - angle theta of S 
and the upper surface of the yoke portion 21 (ApexAngle : apex angle) to make It is the important factor 
which determines the performance of the thin film magnetic head with the throat height TH and MR 
height which were mentioned above. 

[0017] Moreover, since the width of face of the truck recorded on a magnetic-recording medium by the 
width of face W of the pole chip 10 is specified as a flat surface shows to drawing 14 , in order to realize 
high field recording density, to make this width of face W as narrow as possible, and to consider as 
submicron order recently is demanded. Furthermore, although the width of face of the magnetic pole 
portion of the yoke portion 21 connected with this pole chip 10 is also narrow, compared with the width 
of face of the pole chip 10, it is large somewhat. In addition, this drawing has shown the thin film coils 
15 and 19 in the shape of a concentric circle, in order to simplify a drawing. 

[0018] Now, in formation of the thin film magnetic head, the difficulty of detailed formation of the coil 
heights covered by the photoresist insulating layer and the top pole formed especially along with the 
ramp (Apex) had become especially a problem after formation of a thin film coil conventionally. That is, 
in case the top pole is formed conventionally, it is about 7-10 micrometers. It is 3-4 micrometers about 
the photoresist after plating magnetic materials, such as a permalloy, on the coil heights of height. It 



applied by thickness and predetermined pattern formation was performed after that using 
photolithography technology. 

[0019] It is at least 3 micrometers as resist thickness by which patterning is carried out here by the resist 
on mountain-like coil heights. Supposing it is required, in the lower part of a ramp, it is 8-10 
micrometers. The photoresist of the thickness of a grade will be applied. Such [ on the other hand ] 10 
micrometers Since it is necessary to form the ** truck of a recording head near the edge of a photoresist 
insulating layer (for example, 1 1 of drawing 7 , 13), the top pole formed on the light gap layer formed 
the front face of coil heights with the difference of elevation of a grade and on flat is about 1 micrometer 
about the top pole. It is necessary to carry out patterning to width of face. Therefore, 8-10 micrometers 
The photoresist film of thickness is used and it is 1 micrometer. It will be necessary to form the pattern 
of width of face. 

[0020] However, 8-10 micrometers It is 1 micrometer with a thick photoresist film like. Even if it is 
going to form a pattern with the narrow width of face about width of face Since collapse of the pattern 
by the reflected light of light etc. occurs at the time of exposure of a photolithography, or resist thickness 
originates in a thick thing and the fall of resolution takes place, It is very difficult to carry out patterning 
of the narrow top pole of the width of face for forming the truck where width of face is narrow correctly. 
In order to improve such a problem, as shown in drawing 1 -14 mentioned above, dividing the top pole 
into the pole chip 10 and the yoke portion 21 connected with this, narrowing width of face W of the pole 
chip 10, and narrowing width of a recording track is proposed. 
[0021] 

[Problem(s) to be Solved by the Invention] However, a problem which is described below was still left 
behind to the thin film magnetic head formed as mentioned above, especially the recording head. If an 
error is in the alignment of the photolithography at the time of forming the yoke portion 21 after the pole 
chip 10 with narrow width of face W as mentioned above, it may see from the pneumatic bearing side 
23, and the center of the pole chip 10 and the magnetic pole portion of the yoke portion 21 may shift. 
Thus, when the center of the magnetic pole portions of the pole chip 10 and the yoke portion 21 shifts, 
the leakage of the magnetic flux from the magnetic pole portion of a yoke portion becomes large, the 
writing of data comes to be performed by this leakage flux, and there is a problem to which the effective 
width of recording track becomes large. 

[0022] In the conventional thin film magnetic head, since the pneumatic bearing side 23 of the pole chip 
10 of pole width-of-tip W is narrow as mentioned above although the end face of an opposite side is 
made into the criteria position of throat height zero, roundness is attached to the edge of the pattern of a 
pole chip, and there is a possibility of changing the position of the end face of a pole chip. Although the 
throat height TH and MR height needed to be correctly set up on the basis of the position of throat 
height zero, since the criteria position of throat height zero could not be set up correctly, in the 
conventional compound-die thin film magnetic head, the thin film magnetic head which has the throat 
height TH and MR height as a desired design value was not able to be manufactured with the sufficient 
yield. 

[0023] Furthermore, while the seed layer 14 which constitutes the seed layer 8 which constitutes one 
electrode of electroplating for forming the pole chip 10 in manufacture of the conventional thin film 
magnetic head, and one electrode of electroplating for forming the thin film coil 15 of the 1st layer is 
formed separately, since the process which removes these seed layers from etching is also performed 
separately, a process also increases and there is also a problem on which a manufacturing cost increases. 

[0024] By making common the seed layer for forming a pole chip, and the seed layer for forming a thin 
film coil, the purpose of this invention tends to simplify a manufacturing process and tends to offer the 
thin film magnetic head which can reduce cost, and its manufacture method while it makes good 
connection into a pole chip and a yoke portion. 
[0025] 

[Means for Solving the Problem] The thin film magnetic head of this invention counters with the 
magnetic layer which has a magnetic pole portion, and a magnetic-recording medium. The pole chip 



whose end face of this magnetic pole portion have the magnetic pole portion which has the width which 
specifies the width of a recording track, and constitutes a pneumatic bearing side with the end face of the 
magnetic pole portion of the aforementioned magnetic layer, The yoke portion magnetically connected 
with the aforementioned magnetic layer in the position distant from a pneumatic bearing side while 
being connected in the back portion which is distant from the pneumatic bearing side of this pole chip, 
The light gap layer inserted between the magnetic pole portion of the aforementioned magnetic layer, 
and the pole chip in the aforementioned pneumatic bearing side at least, The thin film coil which has the 
portion supported where insulating separation is carried out between the aforementioned magnetic layer, 
the aforementioned pole chip, and a yoke portion, The base which supports the aforementioned magnetic 
layer, a pole chip, a yoke portion, a light gap layer, and a thin film coil, it is the ******** thin film 
magnetic head, and the aforementioned pole chip is characterized by having the seed layer and magnetic 
material layer of a conductive magnetic material, and having the seed layer and electrical-conducting- 
material layer of the conductive magnetic material as the aforementioned conductive magnetic material 
with the same aforementioned thin film coil. 

[0026] According to the thin film magnetic head by such this invention, since it is retreating from a 
pneumatic bearing side, by the leakage of the magnetic flux from the end face of a yoke portion, it is lost 
that record is performed of the yoke portion connected with a pole chip, and it can narrow recording 
track width of face. Furthermore, even if the center of a pole chip and the center of a yoke portion have 
shifted somewhat, there is no big influence in a write-in property, and it can improve the yield. 
[0027] Moreover, in the thin film magnetic head by this invention, it is suitable to consider as the 
magnetic material which chose the aforementioned conductive magnetic material from the group of 
NiFe, FeN, and Fe-Co-Zr which is amorphous-caused and changes, and to form the magnetic material 
layer of a pole chip by NiFe, FeN, and the high magnetic material of which amorphous saturation 
magnetic flux density of Fe-Co-Zr. Moreover, forming with copper is suitable for the electrical- 
conducting-material layer of the aforementioned thin film coil. 

[0028] Moreover, the manufacture method of the thin film magnetic head by this invention The process 
which forms the magnetic layer which has the magnetic pole portion which is the method of 
manufacturing the thin film magnetic head which supported the induction-type thin film magnetic head 
by the base at least, and extends from a pneumatic bearing side at least so that it may be supported by 
the base, The process which forms the insulating layer as which the edge by the side of a pneumatic 
bearing side specifies the criteria position of throat height zero into the portion which should form a thin 
film coil behind the front face of this magnetic layer, The process which forms a light gap layer so that 
the front face of the magnetic pole portion of the aforementioned magnetic layer and the front face of the 
aforementioned insulating layer may be worn, The process which forms in the front face of this light gap 
layer the seed layer which consists of a conductive magnetic material, The process which forms a pole 
chip so that electroplating of a magnetic material may be given as one electrode and this seed layer may 
be countered with the magnetic pole portion of the aforementioned magnetic layer through a seed layer 
and a light gap layer, The process which gives electroplating of an electrical conducting material for the 
aforementioned seed layer as one electrode, and forms a thin film coil above the aforementioned 
insulating layer, The process which removes alternatively the portion of the seed layer in which the 
aforementioned pole chip and the thin film coil are not formed, On the process which forms the 
insulating layer which carries out insulating separation of the aforementioned thin film coil, and the 
insulating layer which supports the aforementioned thin film coil where insulating separation is carried 
out While connecting with the aforementioned pole chip, a pneumatic bearing side is characterized by 
having the process which forms a yoke portion so that it may connect with the aforementioned magnetic 
layer by the opposite side. 

[0029] Since according to the manufacture method of the thin film magnetic head by this invention an 
excessive seed layer is removable from one etching after forming the electrical-conducting-material 
layer which constitutes the magnetic material layer and thin film coil which constitute a pole chip, using 
the seed layer of a conductive magnetic material in common by electroplating, respectively, a process 
becomes easy and can lower a manufacturing cost. In the one example of the manufacture method by 



this invention, after forming the aforementioned pole chip, the reactive ion etching using the gas of a 
Freon system or a chlorine system removes the light gap layer of the circumference by making it into a 
mask, a part of the thickness is covered, the ion beam etching using argon gas removes the magnetic 
layer exposed further, and trim structure is formed. 
[0030] 

[Embodiments of the Invention] Hereafter, with reference to drawing 15 -25, the example of the thin 
film magnetic head by this invention and its manufacture method is explained. In addition, what has A 
and B in these drawings showed the cross section turned off in the field perpendicular to a pneumatic 
bearing side by A, and showed the cross section turned off in the field parallel to a pneumatic bearing 
side by B. Moreover, in this example, it reads on a base, the magnetoresistance-effect type thin film 
magnetic head of business is formed, and it considers as the compound-die thin film magnetic head 
which wrote in on it and carried out the laminating of the induction-type thin film magnetic head of 
business. 

[0031] Signs that the insulating layer 32 which consists of an alumina by about 3 -5 -micrometer 
thickness was formed in one front face of the base main part 3 1 which consists of ARUTIKKU (AlTiC) 
are shown in drawing 15 . These base main part 31 and an insulating layer 32 are called a base or a 
wafer 33 in this specification. Moreover, in this specification, the insulating layer means the film which 
has an insulating property electric at least, and even if there is a nonmagnetic property, it may not be. 
However, since the material which has a nonmagnetic property is generally used like an alumina while 
having the electrical insulating characteristic, an insulating layer and a non-magnetic layer may be used 
for the same meaning. 

[0032] Moreover, by actual manufacture, since a wafer is cut to two or more bars, grind the end face of 
each bar, a pneumatic bearing side is formed, a bar is finally cut and it is made to obtain each 
compound-die thin film magnetic head, after arranging much compound-die thin film magnetic heads in 
the shape of a matrix and forming them on a wafer, although an end face does not appear in this stage, 
the expedient top of explanation and this end face are shown as front view. 

[0033] Next, it is about 3 micrometers by the permalloy about the bottom shield layer [ as opposed to the 
magnetoresistance-effect type thin film magnetic head to the insulating-layer 32 top of a base 33 ] 34. 
Signs that it formed in thickness are shown in drawing 16 . This bottom shield layer 34 forms a 
photoresist according to a predetermined pattern with plating used as a mask. 
[0034] Next, as shown in drawing 17 , the GMR layer 36 laid under the shield gap layer 35 which 
consists of an alumina on the bottom shield layer 34 is formed. The thickness of this shield gap layer 35 
is 0.2 micrometers. It can carry out. Furthermore, it is 3-4 micrometers by the permalloy about the 
magnetic layer 37 which constitutes the bottom pole of the induction-type thin film magnetic head while 
constituting the top shield to a GMR layer on the shield gap layer 35 which laid the GMR layer 36 
underground. It forms in thickness. Composition of this permalloy is Fe:nickel=50:50. And 
Fe:nickel=80:20 Whichever is sufficient. 

[0035] Furthermore, while insulating this magnetic layer 37 and the thin film coil formed in behind, in 
order to inhibit the leakage of magnetic flux, it is 0.5-2 micrometers. Signs that the insulating layer 38 
which consists of the alumina of thickness was formed on the magnetic layer 37 are shown in drawing 
18 . As a material of this insulating layer 38, although a silicon oxide is used in this example, inorganic 
insulating materials, such as an alumina and a silicon nitride, can also be used. Moreover, as shown in 
drawing 18 , the light gap layer 39 which consists of an alumina is formed in the front face of the 
exposed magnetic layer 37, and the front face of the inorganic insulating layer 38 according to a pattern 
predetermined by 0.1-0.3-micrometer thickness, and the seed layer 40 which consists of a conductive 
magnetic material on it is further formed in 50-80nm thickness. At this example, it is a permalloy (nickel 
80%:Fe 20%) with high saturation magnetic flux density about this seed layer 40. Although formed, 
they are a permalloy (nickel 50%:Fe 50%) and nitriding iron (FeN). The magnetic material which has 
which amorphous high saturation magnetic flux density and amorphous high conductivity of Fe-Co-Zr . 
can be used. 

[0036] Next, it is a permalloy (nickel 80%:Fe 20%) considering the seed layer after forming in a 



predetermined pattern the mask which consists of a photoresist on the seed layer 40 which consists of 
the magnetic material which has high saturation magnetic flux density as one electrode. It is 3-4 
micrometers about magnetic material layer 41 ** which carries out electroplating and extends from the 
magnetic pole portion of a magnetic layer 37 to the upper part of the inorganic insulating layer 38. Signs 
that it formed in thickness are shown in drawing 19 . Although a pole chip consists of a seed layer 40 
and a magnetic material layer 41, it also calls a pole chip the expedient upper magnetic material layer 41 
of explanation. The magnetic layer 42 for connection connected with the magnetic layer 37 
simultaneously with formation of this pole chip 41 is formed. Then, after forming the new photoresist 
which has a predetermined pattern, electroplating of the copper is carried out again, using the seed layer 

40 as one electrode, and it is 2-3 micrometers about the electrical-conducting-material layer 43. It forms 
by thickness. Although a thin film coil consists of a seed layer 40 and an electrical-conducting-material 
layer 43, it is made to call the expedient upper electrical-conducting-material layer 43 of explanation a 
thin film coil. 

[0037] Next, after removing a photoresist, signs that the ion beam milling using argon gas removed the 
exposed seed layer 40 are shown in drawing 20 . Thus, each coil winding object of the thin film coil 43 
will be electrically separated by removing the seed layer 40. 

[0038] Next, the pole chip 41 is used as a mask, the gas of Freon systems, such as CF4 and SF6, or C12, 
and BC12 etc., after giving reactive ion etching using chlorine-based gas, removing alternatively the 
light gap layer 39 around a pole chip and exposing the lower magnetic layer 37 Ion beam etching using 
argon gas is given by using the pole chip 41 and the inorganic insulating layer 38 as a mask, and it is 
about 0.5 micrometers about the front face of a magnetic layer 37. Signs that removed only the depth 
and trim structure was formed are shown in drawing 21 . 

[0039] In this example, since the insulating layer 38 was formed by the inorganic insulating material, the 
position of the edge of an insulating layer retreats also by ion-beam-etching processing following the 
reactive ion etching for acquiring trim structure, and it, or it does not exfoliate. Therefore, the yield and 
endurance of manufacture can be improved. Moreover, since the position of the edge of the inorganic 
insulating layer 38 which specifies the criteria position of throat height zero is not changed in a process, 
throat height can be formed as a desired design value. 

[0040] Next, it is 3-5 micrometers about the insulating layer 44 which consists of the alumina which 
supports the thin film coil 43 where insulating separation is carried out. After forming by thickness, 
signs that it ground evenly by chemical machinery polish are shown in drawing 22 . Thus, there is no 
possibility that the pattern of a thin film coil may collapse also with heat treatment performed behind, by 
forming an insulating layer 44 by inorganic insulating materials, such as an alumina. 
[0041] Then, as shown in drawing 23 , after forming and heating the insulating layer 45 which consists 
of a photoresist on the flat front face of the inorganic insulating layer 44 and making a front face flat, the 
thin film coil 47 of the 2nd layer which copper deposited by electroplating on the seed layer 46 which 
consists of copper is formed, the insulating layer 48 which consists of a photoresist further is formed and 
heated, and a front face is made flat. 

[0042] Next, for a pneumatic bearing side, the edge of an opposite side is 3-4 micrometers about the 
yoke portion 49 which connected with the magnetic layer 37 through the magnetic layer 42 for 
connection while the nose of cam by the side of a pneumatic bearing side was connected with the front 
face of the back portion of the pole chip 41 . It is 20-30 micrometers about the overcoat layer 50 which 
forms in thickness according to a predetermined pattern, and consists of an alumina on the whole 
further. It forms in thickness. In this invention, since the end face by the side of the pneumatic bearing 
side of the yoke portion 49 is retreated from the pneumatic bearing side side edge side of the pole chip 

41 in this way, the leakage flux from the end face of a yoke portion does not affect a recording track. 
Moreover, the quality of the material of the yoke portion 49 is the usual permalloy and a permalloy 
(nickel 80%:Fe 20%). A permalloy (nickel 50%:Fe 50%) and nitriding iron (FeN) It can also form by 
the magnetic material which has which amorphous high saturation magnetic flux density of Fe-Co-Zr. 
[0043] Although the side of a bar is ground and it forms a pneumatic bearing side after cutting a wafer to 
the bar which arranged much thin film magnetic heads in actually mass-producing the thin film 



magnetic head, as mentioned above In this example, since the position of edge 38a by the side of the 
pneumatic bearing side of the inorganic insulating layer 38 is made into the criteria of the position of 
throat height zero and this position is not changed among a process as shown also in the plan of drawing 
25 , the throat height as a desired design value can be obtained easily. In addition, in drawing 25 , in 
order to make a drawing clear, the overcoat layer 50 is excluded. 

[0044] this invention is not limited only to the example mentioned above, and many change and 
deformation are possible for it. For example, in the example mentioned above, although considered as 
the composition which read on the base, prepared the magnetoresistance-effect type thin film magnetic 
head of business, wrote in on it, and carried out the laminating of the induction-type thin film magnetic 
head of business, built-up sequence of these thin film magnetic heads can also be made reverse. 
Moreover, in the example mentioned above, although the magnetic resistance element was used as the 
GMR element, it can also consider as the AMR element. Furthermore, although this invention made the 
thin film magnetic head for reading the magnetoresistance-effect type thing in this way, the other thin 
film magnetic head for reading can also be used. Moreover, it is not necessary to necessarily prepare the 
thin film magnetic head for reading, and it can also prepare only the induction-type thin film magnetic 
head. 
[0045] 

[Effect of the Invention] Since the apical surface of the yoke portion which forms a pole chip with a 
high material of saturation magnetic flux density, and is magnetically connected with this was retreated 
from the pneumatic bearing side according to the thin film magnetic head by this invention mentioned 
above, and its manufacture method While being able to inhibit the leakage of the magnetic flux from the 
apical surface of a yoke portion, even when the center of a pole chip and the center of a yoke portion 
shift, the leakage of the magnetic flux in the contact portion of a pole chip and a yoke portion can be 
inhibited. The yield of manufacture can be improved while data are efficiently recordable on a recording 
track with very narrow width of face. 

[0046] furthermore, the seed layer which acts as an electrode at the time of forming the magnetic 
material layer of a pole chip by electroplating and the seed layer which acts also as an electrode at the 
time of forming the electrical-conducting-material layer of a thin film coil by electroplating — the same 
conductive magnetism material — with, since it formed, the seed layer for electroplating is formed, the 
process to remove can be managed at once, a manufacturing process is simplified, and a manufacturing 
cost can be reduced 

[0047] Furthermore, since there is no retreat of the edge of an inorganic insulating layer during the 
etching processing for forming trim structure, the amount of [ of the top pole bottom ] insulating layer 
damages, and it exfoliates or a position does not shift in forming by the inorganic insulating material 
when making the edge of an inorganic insulating layer into the criteria position of throat height zero, 
degradation of the property of the thin film magnetic head can be inhibited. Moreover, since there is no 
exfoliation for an insulating layer in this way, while neither oil nor polish liquid collects there and the 
yield improves, endurance will also improve. 



[Translation done.] 



